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Abstract 
The purpose of this study is to investigate the opinions of second grade Chemistry Education students about drawing concept 
maps (CM) on the subject of gravimeter studied in Analytical Chemistry II class. For this purpose, volunteers (n=23) were asked 
to  draw four  CMs during  the  gravimeter  chapter.  After  they  had  drawn  all  four  concept  maps,  they  were  asked  to  write  their  
opinions about this practice, anonymously. According to the descriptive analysis results obtained from the feedback form, the 
majority of students indicate positive opinions on the CM. Some students stated that they had difficulty in creating CM and some 
of these difficulties were presented in the text.  
© 2011 Elsevier Ltd.
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1. Introduction 
The call for alternative assessment of science achievement grows out of the current constructivist reform in science 
curriculum and cognitive research (Shavelson and at al, 1991). In this regard, concept mapping is thought to be a 
useful tool in reinforcing meaningful learning (Novak, 2003). One of the alternative assessment techniques which is 
paid much attention is Concept Map. Concept maps have been adopted extensively in teaching and assessment. A 
concept map is a graph consisting of nodes representing concepts and labeled lines denoting the relation between a 
pair of nodes (Ruiz-Primo & Shavelson, 1996). The concepts in the concept map usually enclosed in circles or 
boxes. The label for most concepts is a word, although sometimes symbols and sometimes more than one word are 
used. Propositions are statements about some object or event. Propositions contain two or more concepts connected 
using linking words or phrases to form a meaningful statement (Novak & Cañas, 2008). It allows the learner to 
abstract important information, relate ideas, and represent them in a structured manner (De Simone, 2001). Despite 
the importance of these connections, forming them directly is very difficult because of the nature of the Turkish 
language (Saglam, 2009; KÕOÕc, 2003). Another important characteristic of concept maps is including cross-links. 
These are relationships or links between concepts in different segments or domains of the concept map. Cross-links 
help us to see how a concept in one domain of knowledge represented on the map is related to a concept in another 
domain shown on the map (Novak and Cañas, 2008). Concept mapping has potential to measure important aspects 
of a student’s evolving knowledge framework in a way that conventional examinations cannot. This is important 
because development of an elaborate and well-structured knowledge framework is a critical step towards becoming 
an expert in a particular field. Concept maps thus purport to represent some important aspects of a student’s 
declarative knowledge in a content domain, for example chemistry (Ruiz-Primo and Shavelson, 1996).  
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Previous studies have shown that using CM as a measurement tool which is more effective than using 
conventional tests (Rice and et al, 1998; Ruiz-Primo, 2000; Ruiz-Primo, 2004; Broggy & McClelland, 2008; Simone 
and et al, 2001; Simone, 2007; Lim and at al, 2009; AydÕn & BalÕm, 2009; Ingec, 2008). It also has been shown to 
have positive effects on the attitude of students towards the lessons. Related studies usually concentrate on 
elementary and secondary level. But studies on students’ opinions about forming CM and evaluating concept map, 
especially in chemistry, are rarely seen.  
For this reason the purpose of this study is to investigate the opinions of second grade undergraduates studying 
chemistry teaching about drawing concept maps on the subject of gravimeter covered in Analytical Chemistry II 
class. For this purpose three research questions provided below were asked to the students. 
1. What is your opinion regarding the use of concept maps? 
2. What do you think the benefits of creating a concept map are? 
3. What do you think the challenges are to create a concept map? 
2. Method  
This study was designed as a case study conducted with twenty-two volunteer second grade undergraduates 
studying chemistry teaching at a university in Turkey in 2009-2010 spring semesters. In order to introduce the CM 
to the students four lesson-long study was conducted after the end of Gravimeter unit. Prior to the study, the students 
were introduced to the concept map tool and were provided with instructions. Students worked individually with 
paper-and-pencil to construct concept maps about the contents of that lesson, one section each week. Each section 
took approximately 50 min. On the first section, the importance and areas of usage of the CM were explained. On 
the second section, components of the CM were introduced and students learned how to construct simple concept 
maps. On the third section, a CM was drawn with students by using simple concepts and students were explained 
how to score a concept map. On the fourth section, the students were asked to construct a CM by using ten concepts 
about gravimeter unit. Majority of the concepts on the list were taken directly from the Analytical Chemistry book.  
These maps were scored with students on the board and deficiencies of CMs were explained.  
After this introduction continuum students were asked to draw three different CMs about gravimeter. In this 
process students draw four CMs totally. After this treatment, feedback forms were given to students to write their 
opinions about using a CM. They were asked to write positive (benefits of CM) or negative (difficulties of CMs) 
aspects of CMs. The feedback forms were taken anonymously. Then unstructured interviews were made with 
volunteer students and those were recorded in written.    
Content analysis was used for analyzing the feedback forms. Firstly themes were created from feedback forms 
and then the forms were classified according to themes. The categories and specific responses are represented in 
Table 1. Two education specialists checked the themes. After themes were approved by experts, feedback forms 
were coded according to these themes.   
Table 1: Themes 
Positive aspects Negative aspects 
understanding the concepts of the chapter takes too much time 
persistency of knowledge hard to prepare (writing the cross links) 
making connections between concepts not suitable for Turkish language 
visualizing the subject not suitable for chemistry class 
make the lesson more enjoyable 
3. Results  
According to the descriptive analysis results obtained from the feedback form and interviews, students indicate 
positive opinions on “understanding the concepts of the chapter” (35% of the students), “persistency of knowledge” 
(17,5 % of the students), “making connections between concepts” (44% of the students), “visualizing the subject” 
(9% of the students), “make the lesson more enjoyable” (17,5% of the students). On the other hand, 26% of them 
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said it takes too much time. Also 26% of them thought that it is hard to prepare (writing the cross links) and while 
9% of them thought it is not suitable for Turkish language 22 % of them thought it is not suitable for chemistry 
class. 
The majority of the students have positive opinions about using CM with the proportion of 60 %.Some of them 
have explained this situation as; 
"Creating a concept map was a very different exercise for me. It eased the intense tempo of chemistry course. 
With these maps, I learned the issue of gravimeter in a systematic way. I think it is a useful study." 
One of them explained this situation as follows: "To create a concept map, I searched the subject and listed the 
concepts in the book again. Therefore, I had to learn more about the subject. I also need to investigate things that I 
wonder. So my point was useful." 
Another explained her opinions as follows: "It is a very effective method for retaining and understanding the 
concepts. Visuality of concept map makes the subject easier to learn and understand. " 
Some of students have thought that drawing CM not only have positive effect but also have negative effect. For 
example; 
"Concept mapping has positive aspects; however there are also negative aspects. One of the negative aspects is 
that it takes too much time to prepare. But its positive aspects are more than negative ones. CM helps make the 
subject more understandable and prevents rote learning because it includes labels and nodes." 
And the other participant explained the situation as follows:  
"I think it is useful to draw CMs. Because, if we hadn’t used CMs, it would have been difficult to learn concepts 
which are in the unit one by one. However, using the concept map both made it easier to establish the 
relationship between concepts and to learn them. But it has some negative aspects also. Sometimes it is difficult 
to establish the relationship between concepts."
One participant thought that; "I think the concept mapping is not convenient for our language. Turkish is an 
agglutinative language so it is hard to develop the relationship between concepts. Sometimes, even pushed 
connecting all I know the concepts." 
4. Conclusion  
Based on these results, in response, over 60% of the students stated that the concept map was helpful in some 
ways. Positive opinions are: understanding the concepts of the chapter, permanency of knowledge, making 
connections between concepts, visualizing the subject (graphic organizer feature of a concept map), making the 
lesson more enjoyable.  The  results  of  this  study  are  consistent  with  Rye's  results.  In  the  study  of  Rye  &  Rubba,  
(1998) one of the participants said that “And it was good to do a concept map, too, because it kind of helped you sort 
your thoughts out . . . so you can kind of see what you are thinking”. And also the results are similar to the results of 
Markov & Lonning (1998). They found that the student's active involvement in connecting concepts and the visual 
nature of the concept maps made it easier for them to understand and remember the concepts. On the other hand, 
26% of students claim that drawing CM takes too much time. Furthermore 26% of students think that it is difficult 
to prepare (writing the cross links). The results of the study correspond with Novak' results (2008). In this study he 
claimed that the adding linking words onto the lines is found difficult by students. 9% of students think that CM is 
not suitable for Turkish language. The results of the Bagci Kilic's study indicated that Turkish and English language 
has two basic differences: (1) word order and (2) the ways of attaching suffixes to words. She maintained that these 
differences create a problem of drawing Turkish concept maps in an English manner. Similarly, Saglam, (2009) 
found that drawing a concept map in Novakian way isn't suitable for Turkish language. And finally 22 % of students 
do not find it suitable for a chemistry course.  
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